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QGIS

* Open-source GIS platform released under the
General Public License (GPL)

— Leading open source desktop GIS program
* Developed using Qt and C++
* Greatly improved over the past 4 years



QGIS

Strengths

Free

Universal (Windows, Linux, OS X,
Android)

Basic viewing, operations, and
analysis

Data format conversion
Fast performance

Advanced operations using
plugins, python scripts, or using
GRASS GIS as a backend

Database interface

Frequent updates, active
development community

Weaknesses

e Cartographic tools and
symbology lacking (high
quality maps)

* Can be buggy, especially
with new releases

* True 3D analysis and
viewing



QGIS vs. Commercial GIS



QGIS

Free

Performs simple tasks

QGIS vs. Commercial GIS

quickly

Limited “off-the-shelf”

options
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Commercial GIS

Not free

May or may not perform
simple tasks quickly

Many “off-the-shelf”
options
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Times Faster than Commercial GIS*

Bench Test

QGIS 2.10 Performance

B
&

I

w
(9
|

= N
N W
|

o
)
|

o
|

Raster Merge Raster Calc Vector Clip

*Performance measured testing QGIS 2.10 and ArcMap 10.2.2 on a Windows 7
virtual machine using VMWare with one processor and 8 GB memory allocated



QGIS vs. Commercial GIS

QGIS

Ability to perform complex
tasks with plugins or with
python scripts

No tin support/3d viewing

Adequate mapping
capability for many users

Commercial GIS

e Ditto and then some

 Tin support and 3D viewing

* Advanced mapping
capability



QGIS vs. Commercial GIS

QGIS Commercial GIS
 (Crashes a lot e Crashes a lot
* Open source support e Commercial support system

system

— Advanced users can
troubleshoot errors by
viewing code or function
causing problems

— Request help online from
developers, bug report many
times goes to original author

— Much more responsive w/
payment!



QGIS GUI Layout
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Internal Libraries and Backend
Databases

e QGIS uses efficient internal libraries
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 and useful backend databases
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GDAL
* QGIS relies on Geospatial Data Abstraction
Library (GDAL)

— GDAL is translator library for raster and vector
geospatial data formats

 Useful command line tools

GDAL/Ogr

e GDAL Library supports over 140 raster formats
* OGR Library supports over 80 vector formats

— Also used in ArcGIS, GRASS GIS, Google Earth,
SAGA GIS, R



GDAL (Raster) Tools
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Vector Tools
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Projections/CRS

25 cns

* Easy to keep track of gz

W Defaut styles

W OWS sarvar

— Proj4 framework
* https://trac.osgeo.org/
proj/
— EPSG Geodetic
Parameter Set Codes

* http://spatialreference
org

&
Fe Redatons

Project Propenties | CRS

R

Filter north dakota
Recently used coordinate reference systems
Cocednate Aederance System Authartty ID

NADE3 / North Dakota Norsh (it) EPSG 2265
NADS3 / North Dakota South {f) EPSG 2266
Cocrdinate refarence systams of the world Hide deprecated CRSs

Coordnate Federence System Authority ID

NAD27 / North Dakota North EPSG22020
NADZ7 ! North Dakota South EPSG 32021
NADS3 / North Dakola North EPSG 32120
NAD@3 / North Dakota North () EPSG 2265
NADS3 / North Dakota Scuth EPSG 32121
NADS3 / North Dakota South (%) EPSG 2268
NADE2(HARN) / North Dakota North EPSG 2832
NADS3({HARN) / North Dakota North (ft)  EPSG2908
NAD&3{HARN) / North Dakota South EPSG2833

NADS3(HARN| / North Dakota South (1) EPSG 2010
NADS3({NSRS2007) / North Dakota North  EPSG:3633
NADS3{NSRS2007) / North Dakota Nort..,  EPSG.3634
NADB3{NSRS2007) / North Dakota South EPSG 3835
NADS3(NSRS2007) / North Dakola Sou... EPSG 3638
NAD_1883 HAAN_ StatePane North EPSG:102320
NAD 1983 HAAN StatePlane North ... EPSG:102321
NAD 1983 SwuteFfane_North Dakota EPSG 102720
NAD_1883_SwtePlane_North_Dakota EPSG 102721

Sefected CRS: NAD27 / Nerth Dakota North

+proj=ice +lat_1=-47 43333333333333 +lat_2-48,73333333333333 +1al_0=47 +lon_0=-100.5
+x_0=600601,2192024384 +y_0=0 +datum=NAD27 +units=us- +no_dals
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http://spatialreference.org

Projections
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WMS Connections

Layer Order  Tilesets  Server Search

® O Create a new WMS connection
——  Connection details
Name |SatPhoto| ]
URL http://mapservice.swc.nd.gov/swewms?

SatPhoto
Connect New
ID A Nan
v O SW
1 NAI
2 NA
3 NA!
4 NAI
5 NA!
6 NA
74 NA!
8 NA!
9 BIS
10 GR
1 WiIL
12 Tod_
Image encoding
~PNG  PNG
Options (0 coordinat
Tile size
Feature limit for
~ Use contextual
Layer name
Help Add

Select layer(s)

If the service requires basic authentication, enter a user name and
optional password

User name
Password

Referer

DPI-Mode  all

| lgnore GetMap/GetTile URI reported in capabilities
~ lgnore GetFeatureinfo URI reported in capabilities
~ lgnore axis orientation (WMS 1.3/WMTS)

 Invert axis orientation

| Smooth pixmap transform

Help Cancel

lLAdd default servers

]

|

wallil

Close



Database Connections

® ® Create a New PostGIS connection
Connection Information

] Name swedev
Conneq Service
swede  Host [mysewer.swc.nd.gov I
' ;nj Port 5432 ‘E;ve
-: Database swc [
“Schema SSLmode | disable la Type
Username
Password

Save Username

Save Password Test Connect

| Only show layers in the layer registries

~  Don't resolve type of unrestricted columns (GEOMETRY)

% ~ Only look in the 'public’ schema B
Z Als:ﬂ dialog open
| Sear | Also list tables with no geometry
| | | Use estimated table metadata
Help . Close
[ i 4
Help Cancel
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DB Manager

QGIS 2.8.3-Wien - gisDemo
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DB Manager

@ @ SQL window - swc [PostGiS]
SQL query: ‘wells wells Store Delete

SELECT well_index, site_location, name, 11,the_geom as the_geom
FROM welis.well_header t1, basemap.aquilers 12

WHERE name ILIKE '%Spiritwood%' AND purpose ILIKE 'Observation%' AND ST_INTERSECTS(i1.the_geom, 12.the_geom)

_ 1175 rows, 0.0 seconds Clear

Result:
_ well_index site_location name the_geom
& 967 12905307BB... | Spiritwood 0101000020...
2 969 12905309AA... | Spiritwood 0101000020...
a. n7ze _ADDNEENTONY | Cnirihunnd (abNaEWalatalalolal
Load as new layer

G : : [ . |
Column with unique g > Retrieve
integor vakies well_index n Geometry column the_geom [~ ‘ Soliftns
Layer name (prefix) |spirtwood0bsWelIs | | Load now!

~ | Avoid selecting by feature id

Close




DB Manager
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DB Manager

Non-contributing area
~ County line

Ksat, in/hr

W o.1170-1.1744

| Il 1.3372-2.5278

2.5278 - 13.0394




E ] Installed

7 Not installed

Jé» Upgradeable

# Settings

Search

Plugins

Plugins | All (461)

. Processing LWGEOM Provider
}-% Processing PS Tools provider
. Processing Workflows

é&‘- ProcessingPermaclim provider
[ Profile from Points

" Profile tool

. Proportional circles

,‘.&‘ PS Time Series Viewer

. pyArchinit

2 pyUPVBib

k. a-ras

. QBAN(O)

" QChainage

}}* QConsolidate

" QGIS Cloud Plugin

ég‘ QGIS Remote Control

. Qgis Web Connector

}i}* qgis2leaf

. Qgis2threejs

,‘Q‘ qgis2web

. qgis_epanet

2} QGISCartoDB

" QGISConefor

}iw‘ qgisio

" QgisMarkerCluster Plugin
i—e qgSurf

. " QgsWcpsClient1

Help

Profile tool &

Plots terrain profile

This tool plots profile lines from raster layers. Supports multiple lines as well as
export to svg, pdf, png or csv file. Works with both Qwt5 and Matplotlib plotting
libraries.

77 66 rating vote(s), 79071 downloads

Category: Raster
Tags: raster,profile
More info: homepage tracker code repository

Author: Borys Jurgiel - Patrice Verchere - Etienne Tourigny

Installed version: 3.6.7 (in /Users/mweier/.qgis2/python/plugins/profiletcol)
Available version: 3.6.7 (in QGIS Official Plugin Repository)

changelog:

3.6.7 : Add option to include coordinates to the csv output (by martst)

3.6.6 : Adjustable Y scale, proprer representation of nodata values in Qwt5 plots
3.6.5 : Refresh the plot when layer's dataChanged signal is emitted (by Martin
Dobias)

3.6.4 : bugfixes from radosuav

3.6.3 : fix bugs #6870, #9002 and #9111

3.6.2 : fix bugs #8890, #8945 and again #6679

3.6.1 : support for plugin layers for QGIS API 2 (by Peter Wells)

3.6.0 : update to sip api v2 (and qgis 2.0)

3.5.6 : fix bugs #8890, #8945 and again #6679

Uninstall plugin Reinstall plugin

Close




Custom Plugins

[ ] @ Drainage Channel Flow Estimator

Cross Section
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Python Console
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GRASS GIS Plugin

QGIS 2.8.3-Wien |
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Processing Toolbox
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— v Recently used algorithms |
v Parameters — @ r.contour.step - Create vector cont... |
4k Boolean |RasterBoundanfloboly | Baster : r.sum - Sums up the raster cell val... |
4k Extent & r.sun - Solar irradiance and irradiat. .. ‘
4k File & Interpolate (Nearest Neighbor) ‘
4k Number s = o} RasterBoundaryToPoly "l
4p Raster layer L z  V.clean - Toolset for cleaning topol...
4k String - - » &% GDAL/OGR [45 geoalgorithms]
4k Table » w GRASS commands [160 geoalgorithms]
4p Table field » y GRASS GIS 7 commands [148 geoalg...
4p Vector layer v & Models [2 geoalgorithms)
In v gdal
b Raster calculator §J 4 gdalgridder
v Raster
| W, RasterBoundaryToPoly
» Tools \

igh Orfeo Toolbox (Image analysis) [83 g...

/ QGIS geoalgorithms [103 geoalgorith...
& SAGA (2.1.4) [235 geoalgorithms]

& Scripts [11 geoalgorithms]

¥ Tools for LIDAR data [22 geoalgorithms]

yvyvyVvyy

| Advanced interface

A



Print Composer

@ QGIS Composer Edit View Layout Atlas Settings Window Help
80 e test 1
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Change item position
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Change item position
Change item position ]
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‘Map0
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' Render E)  Undate preview |

Scale 180000 €,

Map rotation |310.00 ® g€
Draw map canvas items

P HDHE I N

|| Lock layers for map item

Kl

58]
2

| Lock layer styles for map item

7

w Extents

Xmin 546088.622

Y min 5136698.417

i @
e H o

Xmax 567288.622

o
f

pom®

Y max 5151361.168 |

<

x: 285.75 mm y.-65.2535 mm page: 1 827% 1 item selected

b




Print Composer
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Summary

* QGISis asimpler program than commercial
GIS programs, but what it does, it does well

* Maybe most useful for beginners and
advanced users



Available at ggis.org

e o C O agss.org
glor & Francis nine Uoogia Mape YWeblOg 7.3 g NOPLRS - i e U - Straam Vow « S0 wWatnt Quality - Caic Marg v Mapservicn Yarno Fantany »0ibal
U508 Certant Conditiom v USOS 150567000 SHEYENNE RIWVER MR DOOPERSTOWN, ND Downioad OGS

D¢SCOVER QGIS FOR USERS GET INVOLVED DOCUMENTATION English

Download QGIS for your platform

The current version is QGIS 2.10 'Pisa’ and was released on 26.06.2015
QGIS Is available on Windows, MacOS X, Linux and Androld

Binary packages (installers) for current stable version 2.10 can be downloaded here.

INSTALLATION DOAWNLO,

Download for Windows <

Download for Mac OS X v

Download for Linux <

Download for BSD <

Download for Android <




GDAL |

Merge

| Choose input directory instead of files

Input files idar/g06585194.asc Select...

Output file s/demolidar/dem.tif Select...

~ |Nodata value 0

| Layer stack
" Use intersected extent
| Grab pseudocolor table from the first image

w || Creation Options

Profile  Default

Name Value
Validate

Help

~ Load into canvas when finished

<

+ -

?ga] merge.py -n 0 -a_nodata 0 -of GTiff -o
ers/mwelerIDesktop/demoLrdar/dem tif
/Users/mweier/Desktop/demoLidar/g06565194.asc
/Users/imweier/Desktop/demoLidar/g06565196.asc
/Users/mweier/Desktop/demolidar/g06585194.asc

Help Close

OK

Raster) Tools

| NON | & mweier — bash — B0=24

Last login: Fri Sep 18 @7:15:19 on console

mweier:~ mweler$ gdal_merge.py -n 8 —a_nodata 8 —of GTiff -o JUsers!me1erIDeskt
opfdemoLidar/dem.tif fUsers/mweler/Desktop/demoLidar/g@65651%4.asc /lUsers/mweier
fDesktop/demoLidar/g@6565196.asc sters!mweierfDesktopfdeanidarfg@6535194.ascl




GDAL (Raster) Tools

) ® < > D * & 0O = gdal.org @] th ]
Taylor & Francis Online Google Maps WebEOC 7.3 Login NDPERS v Climate v Stream Flow v  GISData v Water Quality v  Calculators v Mapservice Yahoo Fantasy Football +

% | Compute with Wolfram|Aipha =8

Main Page Related Pages Classes ] Files l

GDAL Utilities

A collection of GDAL related programs.
The following utility programs are distributed with GDAL.

gdalinfo - report information about a file.

gdal_translate - Copy a raster file, with control of output format.
gdaladdo - Add overviews to a file.

gdalwarp - Warp an image into a new coordinate system.

gdaltindex - Build a MapServer raster tileindex.

gdalbuildvrt - Build a VRT from a list of datasets.

gdal_contour - Contours from DEM.

gdaldem - Tools to analyze and visualize DEMs.

rgb2pct.py - Convert a 24bit RGB image to 8bit paletted.

pct2rgb.py - Convert an 8bit paletted image to 24bit RGB.
gdal_merge.py - Build a quick mosaic from a set of images.
gdal2tiles.py - Create a TMS tile structure, KML and simple web viewer.
gdal_rasterize - Rasterize vectors into raster file.

gdaltransform - Transform coordinates.

nearblack - Convert nearly black/white borders to exact value.
gdal_retile.py - Retiles a set of tiles and/or build tiled pyramid levels.
gdal_grid - Create raster from the scattered data.

gdal_proximity.py - Compute a raster proximity map.
gdal_polygonize.py - Generate polygons from raster.

gdal_sieve.py - Raster Sieve filter.

gdal_fillnodata.py - Interpolate in nodata regions.

gdallocationinfo - Query raster at a location.

gdalsrsinfo - Report a given SRS in different formats. (GDAL >= 1.9.0)
gdalmove.py - Transform the coordinate system of a file (GDAL >= 1.10)
gdal_edit.py - Edit in place various information of an existing GDAL dataset (projection, geotransform, nodata, metadata)
gdal_calc.py - Command line raster calculator with numpy syntax
gdal_pansharpen.py - Perform a pansharpen operation.

gdal-config - Get options required to build software using GDAL.
gdalmanage - Identify, copy, rename and delete raster.
gdalcompare.py - Compare two images and report on differences.

Creating New Files

Access an existing file to read it is generally quite simple. Just indicate the name of the file or dataset on the commandline. However, creating a file is more complicated. It may be necessary to indicate the the
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gdal_merge.py

mosaics a set of images

SYNOPSIS

gdal merge.py [-o out_filename] [-of out_format] [-co NAME=VALUE]*
[-ps pixelsize x pixelsize_y] [-tap] [-separate] [-g] [=Vv] [-pct]
[-ul_lr ulx uly lrx lry] [-init "value [value...]"]
[-n nodata_wvalue] [=-a_nodata output_nodata value]
[-ot datatype] [-createonly] input files

DESCRIPTION

This utility will automatically mosaic a set of images. All the images must be in the same coordinate system and have a matching number of bands, but they may be overlapping, and at different resolutions. In
areas of overlap, the last image will be copied over earlier ones.

-0 out_filename:
The name of the output file, which will be created if it does not already exist (defaults to "out.tif’).
-of format
Output format, defaults to GeaTIFF (GTiff).
-co NAME=VALUE:
Creation option for output file. Multiple options can be specified.
-ot datatype:
Force the output image bands to have a specific type. Use type names (ie. Byte, Intl6,...)
-ps pixelsize_x pixelsize_y:
Pixel size to be used for the output file. If not specified the resolution of the first input file will be used.

~tap:
(GDAL >= 1.8.0) (target aligned pixels) align the coordinates of the extent of the output file to the values of the -tr, such that the aligned extent includes the minimum extent.

—ul_lr wix wly Irx Iry:
The extents of the output file. If not specified the aggregate extents of all input files will be used.
-V
Generate verbose output of mosaicing operations as they are done.
-separate:
Place each input file into a separate stacked band.
-pct:
Grab a pseudocolor table from the first input image, and use it for the output. Merging pseudocolored images this way assumes that all input files use the same color table,



